[Microspectrophotometry in the study of physiological and pathological events in erythrocytes].
Microspectrophotometry turns out to be the ideal method for an accurate study of single cells, namely of red blood cells, from the biochemical and physiological standpoint. Hereafter several possible applications are reported: a. the kinetics of gas-exchange (O2 and CO) in human erythrocytes has been made possible by the photosensitivity of the Hb-CO complex. In this way, it has been possible to establish that both ligands recombine with intraerythrocyte hemoglobin following a zero-order kinetic process. This suggested that diffusion of a ligand across an unstirred layer of buffer (approximately 5.10 mu thick) all around the cell could be the rate-limiting step of this recombination. Moreover, an intracellular facilitated oxygen diffusion has been observed and possible physiological implications have been shortly mentioned; b. the kinetics of intracellular polymerization of sickle cell hemoglobin in single red blood cells has been measured by quickly (approximately 1 msec) flashing-off the CO employing a cw Argon ion laser. The polymerization of deoxyhemoglobin has been followed by detecting the increased light scattering of the laser beam itself. The distribution of delay times (td) in several patients has been found significantly correlated to the severity of the disease, supporting the hypothesis that the td is a determinant factor in the pathophysiology of the disease. Possible therapeutic applications of this method are briefly discussed; c. the intraerythrocyte distribution of different hemoglobins of trout (Salmo irideus) among several erythrocytes has been observed by means of different physiochemical properties of single components. These turned out to be homogeneously present in all red blood cells studied.